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• California’s Marine 
Life Protection Act 
(MLPA)

• PISCO

• Ecosystem Based 
Science Brought to 
MLPA

• Value of the Science 
to Implementation

Agenda

Presenter
Presentation Notes
Vulnerable marine habitats, such as giant kelp and seagrasses, require protection from human threats and catastrophic events. To ensure that such habitats will be represented adequately in reserves, vulnerable habitats were considered unique habitat types in the Channel Islands reserve design process.



Before MLPA (and MLMA)

• “Incoherent” array of over 88 
disjointed MPAs in state waters

• Burden on petitioner to prove 
“need” for MPA

• Traditional fisheries 
management collides with 
Endangered Species Act, 
Marine Mammal Protection 
Act, and itself and utterly fails 
to integrate ecosystem 
principles or recover fisheries

Presenter
Presentation Notes
The Marine Life Protection Act represents a paradigm shift in how California manages its state marine resources.  Previous to 1999, the State took a single species approach to marine life and resource management, largely ignoring the integrated array of marine ecosystems and their key functions in that management.  The MLPA is squarely a marine ecosystem protection law that seeks to place science at the center of marine ecosystem management.  Proving “need” for MPAs prior to MLPA under CA Fish & Game Code219. Any regulation adopted pursuant to this article may supersede any section of this code designated by number in the regulation, but shall do so only to the extent specifically provided in the regulation. A regulation which is adopted pursuant to this section shall be valid only to the extent that it makes additions, deletions, or changes to this code under one of the following circumstances: The regulation is necessary for the protection of fish, wildlife, and other natural resources under the jurisdiction of the commission. (b) The commission determines that an emergency exists or will exist unless the action is taken. An emergency exists if there is an immediate threat to the public health, safety, and welfare, or to the population or habitat of any species. 



After MLPA (and MLMA)

• Mandate to establish 
MPA network by 2011 
for improved ecosystem 
protection

• State fisheries managers 
must address ecosystem 
protection and 
coordinate FMPs with 
MPAs



MLPA Goals (key phrases for Science)

• To protect the natural diversity and 
function of marine ecosystems.

• To help sustain and restore marine 
life populations.

• To improve recreational, 
educational, and study 
opportunities in areas with 
minimal human disturbance.

• To protect representative and unique marine life habitats.
• To establish clear objectives, effective management, adequate 

enforcement. 
• To ensure that MPAs are designed and managed as a network.

Presenter
Presentation Notes
Every Science Advisory Team presentation referred to the specific goals of the statute that the presentation was designed to address.  This approach helped everyone involved maintain focus on implementing the statute and working to achieve its express goals.  This approach helped to curb discussions on the wisdom of the statute itself and on science that was not relevant to the work of developing coherent MPA networks that met the goals of the statute.The 1999 Marine Life Protection Act (MLPA) mandated that the state design and manage an improved network of marine protected areas to, among other things, protect marine life and habitats, marine ecosystems, and marine natural heritage. Marine protected areas include marine reserves, marine parks and marine conservation areas. Six goals for the MLPA are established in Section 2853(b): To protect the natural diversity and abundance of marine life, and the structure, function, and integrity of marine ecosystems.��To help sustain, conserve, and protect marine life populations, including those of economic value, and rebuild those that are depleted.��To improve recreational, educational, and study opportunities provided by marine ecosystems that are subject to minimal human disturbance, and to manage these uses in a manner consistent with protecting biodiversity.��To protect marine natural heritage, including protection of representative and unique marine life habitats in California waters for their intrinsic value.��To ensure that California's MPAs have clearly defined objectives, effective management measures, and adequate enforcement, and are based on sound scientific guidelines.��To ensure that the state's MPAs are designed and managed, to the extent possible, as a network. 



“Best Readily Available Science”

• To protect representative 
and unique marine life 
habitats.

• To ensure that MPAs are 
designed and managed as 
a network.

• To protect the natural diversity and function of marine ecosystems.
• To help sustain and restore marine life populations.
• To improve recreational, educational, and study opportunities in 

areas with minimal human disturbance.

Presenter
Presentation Notes
The key phrase used in the statute is that the newly adopted marine protected area network for the State of California must be based on the best readily available science.  In other words, take the scientific tools and findings relevant to marine protected area and network design and apply those tools and findings now, accepting that some judgment must be exercised because there will be some uncertainty in the science and accepting that our understanding of the marine environment continues to evolve.The 1999 Marine Life Protection Act (MLPA) mandated that the state design and manage an improved network of marine protected areas to, among other things, protect marine life and habitats, marine ecosystems, and marine natural heritage. Marine protected areas include marine reserves, marine parks and marine conservation areas. Six goals for the MLPA are established in Section 2853(b): To protect the natural diversity and abundance of marine life, and the structure, function, and integrity of marine ecosystems.��To help sustain, conserve, and protect marine life populations, including those of economic value, and rebuild those that are depleted.��To improve recreational, educational, and study opportunities provided by marine ecosystems that are subject to minimal human disturbance, and to manage these uses in a manner consistent with protecting biodiversity.��To protect marine natural heritage, including protection of representative and unique marine life habitats in California waters for their intrinsic value.��To ensure that California's MPAs have clearly defined objectives, effective management measures, and adequate enforcement, and are based on sound scientific guidelines.��To ensure that the state's MPAs are designed and managed, to the extent possible, as a network. 



Major Role of Each MLPA Body
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Presenter
Presentation Notes
Science and the SAT in particular held a central role in the MLPA central coast process.Formally, the charter of the SAT was to provide the scientific knowledge and judgment necessary to Meet the objectives of the MLPA Initiative Provide input to the BRTF, and Complete the the CA Master Plan for MPAs.Principally, the SAT is charged with reviewing and commenting on scientific papers relevant to the implementation of the MLPA,reviewing alternative MPA proosals, reviewing draft master plan documents, addressing scientific issues presented by those documents, and addressing scientific questions raised by the BRTF or stakeholders.  Charge: The charge to the Task Force is to meet the objectives of the Initiative, including: to oversee the development of a draft Master Plan Framework for the Department of Fish and Game to present to the Fish and Game Commission by May 2005, to oversee a regional project to develop a proposal for alternative networks of marine protected areas in an area along the central coast to present to the Department of Fish and Game by May 2006 for their review and submission to the Commission by June 2006, to prepare a comprehensive strategy for long-term funding of MLPA implementation by December 2005, and to develop recommendations for improved coordination with federal agencies involved in marine protected areas management by November 2006. The Task Force will also work to resolve policy disputes and provide direction in the face of uncertainty, while meeting the objectives of the MLPA.



Focus on BRTF & SAT Roles
BRTF Role

• Interpret MLPA

• Propel action

• Resolve uncertainties

• Frame decisions

• Ensure transparency & 
consistency

• Represent state interests

• Sanction authority of SAT 
& Initiative staff team

• Bridge RSG and FGC

• Spend $ wisely

SAT Role
• Build scientific literacy

• Develop scientific 
guidelines or “rules of 
thumb”

• Determine levels of 
protection “LOPs”

• Evaluate MPA alternative 
proposals vis guidelines

• Identify opportunities to 
improve proposals

• Help sort science & policy

Presenter
Presentation Notes
The BRTF’s fundamental role:  honest broker of information & build credibility for outcome (wise arbiter)Additional “subtle” influence/responsibility Insist on pragmatic products from scientific advisors Insulate scientists from special interest pressuresThe SAT’s primary role was to: educate and increase the scientific literacy of all participants, develop scientifically-based “rules of thumb” or scientific guidelines for MPA network design, develop ecosystem-based “levels of protection” (LOPs) for different kinds of fishing activity that might be allowed in “limited take MPAs” (based on habitat impact, for example), iteratively evaluate MPA alternative proposals, and help participants identify opportunities to improve the performance of proposals in relation to the SAT guidelines.



Sorting Science & Policy



P I S C O
Partnership for Interdisciplinary Studies of Coastal Oceans



A Mismatch in Scales
• Ecological knowledge is 

locally grounded. 

• Key issues are increasingly 
regional or global: fisheries 

management, climate 
change, …



BENTHIC 
ADULTS

REPRODUCTION

SETTLEMENT

PLANKTONIC
LARVAE

Uncertainty on Key Part 
of Marine Life Cycles



Other 
Challenges

• Long Time Scales
• Interdisciplinary 

Problems
• Nearshore 

Oceanography
• Science – Policy 

Interface

Presenter
Presentation Notes
Vulnerable marine habitats, such as giant kelp and seagrasses, require protection from human threats and catastrophic events. To ensure that such habitats will be represented adequately in reserves, vulnerable habitats were considered unique habitat types in the Channel Islands reserve design process.



California Current 
Large Marine Ecosystem

A Big Goal

1. Understand Dynamics of 
a Large Marine Ecosystem

- how does it work?
- is it changing?

2. Use this Knowledge to
Improve Public Policy



Consortium of 4 Universities:

•Oregon State University
•UC Santa Cruz
•Stanford University
•UC Santa Barbara

Funded by the David and 
Lucile Packard Foundation 
and the Gordon and Betty 

Moore Foundation



 Communicate 
Science

 Engage Scientists in 
Policy

 Conduct Responsive 
Science

PISCO’s Goals for Responsive Science 
and the Policy Program

Presenter
Presentation Notes
PISCO is NOT just about doing science, but doing science that informs management and policy and communicating that science to a variety of audiences.As such, the three broad goals of PISCO’s Policy Program are to… Timely and effectively communicate the science emerging from PISCO and other relevant sources to a variety of audiences, In order to foster this communication and identify relevant policy issues that PISCO can inform, a second goal is to engage PISCO scientists in coastal marine policy issues.With that understanding of the key management and policy issues, a third goal is to direct PISCO research and outreach efforts to respond to emerging science needs.  



PISCO & MLPA

PISCO science has informed 
the ongoing process to plan 
and implement marine 
reserves along CA coast

Presenter
Presentation Notes
Marine reserves and marine protected areas provide another example of PISCO science informing policy. CA is in the process of siting and implementing marine reserves along its entire coast as called for in the Marine Life Protection Act (MLPA).  These figures show the marine reserves that have been fully implemented in CA thus far.  In 2003, California established a network of marine protected areas within the Channel Islands National Marine Sanctuary. Because PISCO had established monitoring sites throughout the Channel Islands prior to the implementation of these MPAs, PISCO’s program has been critical in providing continuity and expanding the monitoring network.Similarly, our monitoring studies along the central coast of California include existing MPAs and sites inside and outside recently proposed MPAs by California’s Marine Life Protection Act.  The baseline created by these monitoring provide the foundation for an expanded monitoring program for the MLPA’s MPA network on the central coast. 



Inside reserves 
species are: 
more abundant, 
larger, and 
more diverse

Synthesis - Marine Reserves

Lester et al., in press

Presenter
Presentation Notes
N= no of reserves in which a partic characteristic was measuredClear Conservation Benefit of MRVs: species are more abundant, larger and more diverse inside reserves



Sustainability tied to Movement
Of Adults and Young

Cartoon Version

Presenter
Presentation Notes
Fishes and invertebrates typically produce hundreds of thousands of microscopic young that drift in open water for weeks or months, potentially travelling hundreds of miles.  Eventually, the larvae settle on to an appropriate habitat where they can grow into juveniles and adults.  Populations that contain organisms that  move from one place to another during at least one stage of their life cycle are known as “open populations”.  If a marine reserve is established in one place, the reserve may supply young to other places through export of larvae.



Inside MPA Outside MPA

For Adults,
Leaving Reserve is Risky

Presenter
Presentation Notes
If a fish moves a lot relative to the size of the MPA, it is as if the MPA does not exist. Therefore, protection only comes if MPA size is larger than the average distance individuals move.



Leaving the Protection of the Reserve 
has Few Risks for Larvae

MPA

Key Question: Can Enough 
Larvae get to Another Reserve?



No Single Answer

0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km

Invertebrates 
Jumbo Squid*

Fishes
Sharks*        
Tunas*

Turtles*
Birds 
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns*

Mammals
Dolphins    
Sea Lions* 
Whales*

Invertebrates
Dung. Crab*

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow

Other Fishes  
Anchovy
Herring      
Sardine

Birds
Gulls   
Cormorants

Mammals 
Harbor Seal 
Otter

Fishes          
Big Skate
Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting*
Birds
Gulls*

Mammals
Porpoises    
Sea Lions*

Rockfishes
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion

Other Fishes
Cabezon
Ca. Halibut     
Lingcod        

Invertebrates
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin

Rockfishes
Blk. & Yellow  
China
Gopher
Grass, Kelp

Other Fishes
Sheephead
Greenling
Surf perches
Eels * Seasonal Migration

Presenter
Presentation Notes
A broader review of many more species illustrates a large gradient in adult movement distances.  Some moving very little, as we just showed and others moving great distances, far beyond the range of any MPA.  



Compromised Choices

0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km

Invertebrates 
Jumbo Squid*

Fishes
Sharks*        
Tunas*

Turtles*
Birds 
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns*

Mammals
Dolphins    
Sea Lions* 
Whales*

Invertebrates
Dung. Crab*

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow

Other Fishes  
Anchovy
Herring      
Sardine

Birds
Gulls   
Cormorants

Mammals 
Harbor Seal 
Otter

Fishes          
Big Skate
Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting*
Birds
Gulls*

Mammals
Porpoises    
Sea Lions*

Rockfishes
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion

Other Fishes
Cabezon
Ca. Halibut     
Lingcod        

Invertebrates
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin

Rockfishes
Blk. & Yellow  
China
Gopher
Grass, Kelp

Other Fishes
Sheephead
Greenling
Surf perches
Eels * Seasonal Migration10 km

Presenter
Presentation Notes
A broader review of many more species illustrates a large gradient in adult movement distances.  Some moving very little, as we just showed and others moving great distances, far beyond the range of any MPA.  



Larger Size Benefits More Species

0 – 1 km 1 – 10 km 10 – 100 km 100 – 1000 km > 1000 km

Invertebrates 
Jumbo Squid*

Fishes
Sharks*        
Tunas*

Turtles*
Birds 
Albatross*  
Pelican* 
Shearwater* 
Shorebirds*      
Terns*

Mammals
Dolphins    
Sea Lions* 
Whales*

Invertebrates
Dung. Crab*

Rockfishes     
Bocaccio     
Canary         
Yellowtail     
Widow

Other Fishes  
Anchovy
Herring      
Sardine

Birds
Gulls   
Cormorants

Mammals 
Harbor Seal 
Otter

Fishes          
Big Skate
Pacific Halibut 
Sablefish*  
Salmonids* 
Sturgeon 
Whiting*
Birds
Gulls*

Mammals
Porpoises    
Sea Lions*

Rockfishes
Black          
Brown             
Copper    
Greenspotted 
Olive   
Vermilion

Other Fishes
Cabezon
Ca. Halibut     
Lingcod        

Invertebrates
Abalone     
Mussel      
Octopus      
Sea Star    
Snail          
Urchin

Rockfishes
Blk. & Yellow  
China
Gopher
Grass, Kelp

Other Fishes
Sheephead
Greenling
Surf perches
Eels * Seasonal Migration50 km

Presenter
Presentation Notes
A broader review of many more species illustrates a large gradient in adult movement distances.  Some moving very little, as we just showed and others moving great distances, far beyond the range of any MPA.  



SAT Guidelines - Size

Suggested Minimum Size Guidelines

•Alongshore span of 5 – 10 km (3 - 6 miles) 

•Preferably 10 – 20 km (6 - 12 miles)

•Extend from the intertidal zone to deep waters
(3 miles offshore)

Presenter
Presentation Notes
So far, this has been a qualitative exercise, simply relating movement ranges to these sizing criteria, and we are hoping to develop more quantitative models for relating movement with the size of populations protected within MPAs, but these need to consider the area of habitats that fish restrict themselves to in MPAs as well.  



Key Criterion:

Spacing of MPAs < Larval Dispersal

MPA



Larval Dispersal Distances Vary

Presenter
Presentation Notes
This figure summarizes one method for estimating distances of larval dispersal for many species in marine ecosystems.  (next)
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SpacingMPA Size

MPAs should be 
separated by

no more than 50-
100 km    (30-60 

miles)

MPA Spacing 
Guidelines

in MPF50 km

Presenter
Presentation Notes
 These distances suggest that MPAs on the order of several kilometers long will replenish themselves of certain species, whereas MPAs separated from one another on the order of no more than 30-60 miles will help replenish populations between them.  



Defining BioRegions

Presenter
Presentation Notes
In recent couple of years, we have seen important contributions and values of this expansive time series.  This slide shows just one example. The intertidal reef studies, which recall from previous slide, are distributed across entire CCLME region, have been able to find important distinctions between biological communities across the CCLME.  The team has documented some major biogeographic breaks at the CCLME-scale, but has also provided data to show biogeographic patterns within a subregion such as the Channel Islands. The Channel Islands region is an area experiencing very different oceanographic regimes as you travel from west to east and north to south.  Based on years of repetitive monitoring of the biological communities, researchers were able to define areas of the Islands that were biogeographically distinct and therefore needing independent consideration in marine reserves networks.  Contact person is Dr. Pete Raimondi from UC Santa Cruz (raimondi@biology.ucsc.edu)  



Anacapa Santa Barbara

San Miguel Santa Rosa Santa Cruz

PISCO Sites

Monitoring and Evaluation

Presenter
Presentation Notes
Current array, not all these sites have been done since 1999, in fact most were added in 2003 and again in 2005.



• 5 years of monitoring in Channel Islands MPAs
• traps inside the reserve consistently caught more

legal-sized lobster than traps outside

Monitoring & Evaluation

Collaborative reserve 
sampling aboard CA 
commercial vessel. 
Photo: Kristine Faloon

Presenter
Presentation Notes
In the past few decades, advances in fishing technology and the rising number of fishermen, in conjunction with changing ocean conditions and diseases, have contributed to declines in some marinefishes and invertebrates at the Channel Islands. In 1998, citizens from Santa Barbara and Ventura proposed establishment of no-take marine reserves at the Channel Islands, beginning a 4-year process of public meetings, discussions, and scientific analyses. In 2003, the California Fish and Game Commission designated a network of marine protected areas in state waters around the northern ChannelIslands.To determine if the MPAs are protecting marine species and habitats, scientists are monitoring ecological changes. In 2008 PISCO in collaboration with the CA Department of Fish and Game, Channel Islands National Marine Sanctuary, and Channel Islands National Park, released a booklet describing some results from the first 5 years of monitoring.The monitoring program’s traps inside the reserve consistently caught more legal-sized lobster than trapsoutside (middle graph). Additionally, the largest lobster sampled during surveys were found inside the reserve.  Monitoring at other reserves produced similar results, suggesting that the reserves affect lobster populations at the Channel Islands. Scientists expect this trend to become even more apparent as time passes and lobster in reserves continue to grow.



Science Impact 

Presenter
Presentation Notes
Meg Evaluates Value of Some possibilities:informing BRTF and Stakeholdersconvergence of proposals driven by science guidelinesArgue for need for national model with Ecosystem Based Science consortia in each LME to inform EBM.Science
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Science of Marine Reserves



Early Proposals
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A Model for Other LMEs?

•Ecosystem-scale sampling
•Multi-institutional
•Interdisciplinary science &

monitoring

• Science to policy pipeline
• Partnerships



Roots of Success

• Strong Statutory mandate

• Secure funding

• Rich foundational data

• Clear scientific briefings

• Transparent process

• Political champions

• Entrepreneurial staff

• Decision support tool & 
hands-on training

• Firm/tight deadlines



Presenter
Presentation Notes
Roots to success included: (1) strong statutory mandate with clear goals; (2) secure funding to support everything from data collection, synthesis, and conversion into spatially relevant formats to capacity building for interest groups, to complex public process; (3) rich foundation data on ecosystem status and trends; (4) strong, clear scientific briefings from gifted scientist-communicators; (5) highly transparent public process; (6) unyielding support from state authorities (Governor and Secretary of Resources); nimble and independent initiative staff; (7) excellent decision support, including DORIS (later called “Marine Map”), and hands-on training and assistance from MLPA Initiative Team staff; and (8) firm deadline for decision-making.
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